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Key indicators: single-crystal X-ray study; T = 293 K; mean (Mo–Se) = 0.001 A˚;
disorder in main residue; R factor = 0.037; wR factor = 0.087; data-to-parameter
ratio = 35.7.
The structure of the title compound, vanadium indium
pentadecamolybdenum nonadecaselenide, V1.42In1.83Mo15-
Se19, is isotypic with In2.9Mo15Se19 [Gru¨ttner et al. (1979).
Acta Cryst. B35, 285–292]. It is characterized by two cluster
units Mo6Se
i
8Se
a
6 and Mo9Se
i
11Se
a
6 (where i represents inner and
a apical atoms) that are present in a 1:1 ratio. The cluster units
are centered at Wyckoff positions 2b and 2c and have point-
group symmetry 3 and 6, respectively. The clusters are
interconnected through additional Mo—Se bonds. In the title
compound, the V3+ cations replace the trivalent indium atoms
present in In2.9Mo15Se19, and a deficiency is observed on the
monovalent indium site. One Mo, one Se and the V atom are
situated on mirror planes, and two other Se atoms and the In
atom are situated on threefold rotation axes.
Related literature
For previous reports on the crystal structure of In3Mo15Se19
compounds, see: Gru¨ttner et al. (1979). For physical properties
of this type of compound, see: Seeber et al. (1979). The crystal
structures of the substituted compounds Ho0.76In1.68Mo15Se19
and In0.87K2Mo15Se19 were reported by Salloum et al. (2006;
2007). For details of the i- and a-type ligand notation, see:
Scha¨fer & von Schnering (1964).
Experimental
Crystal data
V1.42In1.83Mo15Se19
Mr = 3221.80
Hexagonal, P63=m
a = 9.7361 (1) A˚
c = 19.3090 (4) A˚
V = 1585.11 (4) A˚3
Z = 2
Mo K radiation
 = 29.21 mm1
T = 293 K
0.09  0.07  0.05 mm
Data collection
Nonius KappaCCD diffractometer
Absorption correction: analytical
(de Meulenaar & Tompa, 1965)
Tmin = 0.161, Tmax = 0.329
27560 measured reflections
2390 independent reflections
1634 reflections with I > 2(I)
Rint = 0.093
Refinement
R[F 2 > 2(F 2)] = 0.037
wR(F 2) = 0.087
S = 1.08
2390 reflections
67 parameters
max = 3.22 e A˚
3
min = 2.57 e A˚
3
Table 1
Selected bond lengths (A˚).
Mo2—Se5 2.5259 (8)
Mo2—Se2 2.5974 (6)
Mo2—Se2i 2.6290 (6)
Mo2—Mo2i 2.6474 (7)
Mo2—Se1ii 2.6504 (6)
Mo2—Se3i 2.6966 (6)
Mo2—Mo3i 2.7136 (5)
Mo2—Mo3 2.7557 (5)
Mo1—Se1iii 2.5467 (7)
Mo1—Se4 2.5481 (8)
Mo1—Se1 2.5717 (6)
Mo1—Se1iv 2.6111 (6)
Mo1—Se2 2.6378 (7)
Mo1—Mo1v 2.6992 (7)
Mo1—Mo1vi 2.7223 (8)
Mo3—Se2 2.5631 (6)
Mo3—Se2vii 2.5631 (6)
Mo3—Se3 2.5965 (9)
Mo3—Se3i 2.6095 (9)
Mo3—Mo3viii 2.7056 (10)
Mo3—Mo2ix 2.7136 (5)
In1—Se5 3.0759 (15)
In1—Se2x 3.1221 (5)
In1—Se1x 3.4904 (7)
V1—Se4 2.510 (2)
V1—Se3iv 2.730 (3)
V1—Se2v 2.7981 (18)
V1—Se3v 2.831 (3)
V1—Mo3v 2.865 (3)
Symmetry codes: (i) yþ 1; x y; z; (ii) xþ yþ 1;x; z; (iii) x y; x;zþ 1; (iv)
y; x  y; z; (v) xþ y;x; z; (vi) y;xþ y;zþ 1; (vii) x; y;zþ 32; (viii)
x þ yþ 1;xþ 1; z; (ix) xþ y þ 1;xþ 1;zþ 32; (x) xþ 1;y;zþ 1.
Data collection: COLLECT (Nonius, 1998); cell refinement:
COLLECT; data reduction: EVALCCD (Duisenberg et al., 2003);
program(s) used to solve structure: SIR97 (Altomare et al., 1999);
program(s) used to refine structure: SHELXL97 (Sheldrick, 2008);
molecular graphics: DIAMOND (Bergerhoff, 1996); software used to
prepare material for publication: SHELXL97.
Supplementary data and figures for this paper are available from the
IUCr electronic archives (Reference: WM2403).
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